Erythropoietin promotes resistance against the Abl tyrosine kinase inhibitor imatinib (STI571) in K562 human leukemia cells.
Chronic myeloid leukemia is characterized by the Philadelphia chromosome translocation that causes expression of Bcr-Abl, a deregulated tyrosine kinase. Imatinib mesylate (STI571, Gleevec), a therapeutically used inhibitor of Bcr-Abl, causes apoptosis of Bcr-Abl-positive cells. In the leukemia cell line K562, we observed spontaneous resistance to imatinib at very low frequencies when cells were exposed to the drug (1 micro M) for more than 4 weeks. Surprisingly, in the presence of erythropoietin (Epo), K562 cells were temporarily able to sustain proliferation in the presence of imatinib, and imatinib-resistant clones could be isolated with high frequencies. From such imatinib-resistant, Epo-dependent clones, sublines could be established that were resistant to imatinib in the absence of Epo. Mitogen-activated protein (MAP) kinase activity was inhibited by imatinib treatment but could be partially restored by Epo. Inhibition of MAP kinase or phosphatidylinositol 3-kinase blocked the protective effect of Epo. The data suggest that K562 cells acquire factor dependency under imatinib/Epo treatment, allowing them to escape from imatinib-induced, immediate cell death. This pool of cells provides the basis for the outgrowth of imatinib-resistant clones of unlimited proliferative capacity. Thus, Epo, an endogenous regulator of hematopoiesis, promotes the development of resistance to imatinib.